Activation of Ras in neurons modifies synaptic vesicle docking and release.
We have recently demonstrated that constitutive activation of Ha-Ras in differentiated neurons induces structural remodeling of both axons and dendrites in a transgenic mouse model (referred as synRas mice). Here we show that this activation of neuronal Ras enhances docking of synaptic vesicles to active zones, thereby leading to an increase in the size of the readily releasable pool of vesicles, while the size of the total pool of synaptic vesicles remained unchanged. The morphological phenotype was associated with corresponding increases in the probability of glutamate release as revealed by changes in short-term synaptic plasticity. We, therefore, conclude that neuronal Ras activity contributes to the regulation of synaptic plasticity in adult mammalian brain at the presynaptic level.